mid S phase, giving two temporal classes of replicons (Holmquist et al, 1982) . The reduction in DNA synthesis corresponds to the period when the replication complex shifts from early to late replicons (Reddy and Pardee, 1980) . Clusters of early and late replicons alternate and create replication patterns (Hand, 1978) . The clusters may contain up to 100 individual replicons giving a DNA content which corresponds to a chromosomal band (Hand, 1978) . In premature chromosome condensation (PCC) experiments, Lau and Arrighi (1981) (Yunis and Bahr, 1979) . The number of bands demonstrated in mammalian mitotic karyotypes is, however, much lower. For G-bands it amounts to about 1 700 bands per haploid set (Yunis, 1981) , and the RBG patterns are now demonstrated at the 1 250 band stage (Drouin et al, 1988 (Bosman et al, 1975; Ronne, 1985) (Summer et al, 1973 ) that almost all the histones are removed from the chromosomes by the fixation. However, later observations (Burkholder and Duczek, 1982) have demonstrated that a substantial part of the histones is preserved during fixation. Methanol-acetic acid fixation does enhance the effect of Giemsa-staining and appears to induce conformational changes in H1 (Barnett et al, 1980) . According to van Duijn et al (1985) , the fixation causes an irreversible denaturation of the coreand H1-histones. HI may loose its capacity to seal the DNA coils, so in a neutral buffer the negatively charged DNA helix will be attracted by the positively charged polyarginine sequences of the core histones. This causes the DNA coils to wind around the denatured core with a smaller pitch. Such processes may explain the collapses seen in SSC-treated but unstained chromosomes (Harrison et al, 1983 (HMG-I) is located to the G/(!-bands (Disney et al, 1989) are interesting in light of GTG-band induction. The brief trypsin digestion used in GTG-band induction may preferentially remove HMG-I and thereby provide an easy access for the Giemsa complex to the G-band DNA. Trypsin is also known to digest histones. Since HI is situated outside the nucleosome core, it is more exposed to trypsin during GTGbanding than the core histones. The trypsin treatment may dissociate HI from the fixed nucleosomes and thereby facilitate charge rearrangements and tight linkage between dG-dC-rich DNA and the arginine-rich core histones, which may prevent the insertion of the dye complex into the negative G-bands. After hot saline treatment of chromosome slides, the centers of the chromosomes collapse leaving a rim of material around their perimeters (Harrison et al, 1983) . After Giemsa-staining, transversely swollen ridges appear in G-band-positive areas. According to van Duijn et al (1985) , these observations indicate that the SSC-treatment rearranges core histones. The polyarginine-rich core has a strong affinity for the dG-dC-rich R-band DNA, which may explain the swelling differences between negative and positive G-bands. Postfixation R-band induction involves incubation of chromosome slides in hot saline. This induces substantial chromatin aggregation, probably irreversible denaturation of non-histone proteins and quantitative reduction of HI (Burkholder and Duczek. 1982) . Chromatin aggregation takes place in the positive R-bands, so alterations in protein-DNA interactions due to differential denaturation may explain the variation in staining intensity along the chromosomes. The extraction of proteins is minimal during RH-banding and the bands appear to be affected by the pH and the temperature of the surrounding medium. By varying these factors, Gbanding will replace R-banding or vice versa (Eiberg, 1973) (Jack et al, 1989) , and preferential breakage of disulfide bonds (Buys and Stienstra, 1980). BUdR-substituted DNA binds chromosomal proteins more tightly (Burkholder and Duczek, 1982) and UV irradiation acts differently on proteins in BUdR-substituted and unsubstituted chromatids (Buys and Stienstra, 1980) . Jack et al (1989) suggested that the tighter binding of proteins to BUdR-substituted DNA may increase the formation of protein-protein DNA crosslinks after UV irradiation, which may exclude the Giemsa-binding sites between the histone core and DNA in a manner similar to that described for postfixation G-banding. Distamycin A, netropsin and Hoechst 33258 are ligands with preferential non-intercalative binding to dA-dT-rich DNA. Although in vitro exposure of mammalian cells to these agents seems to have similar effects on chromosome structure, the biochemical actions of distamycin A and netropsin are quite different from that of Hoechst 33258 (Krey, 1980 Mendez, 1981; Ronne, 1985) . After FPG-staining, the BUdR-substituted segments appear light, the unsubstituted segments appear dark. The decreased contraction in the substituted segments enhances band resolution and band contrast (Rsnnne, 1985) . (Zabel et al, 1983) , and the uniform mitotic population of lymphocytes prepared for subsequent RBG-banding after double synchronization (Ronne, 1985) , seems to be an excellent substrate for in situ hybridization of single-copy genes (Ronne et al, 1990 ). Inhibitors of dihydrofolate reductase and thymidylate synthetase have been used to unmask fragile sites (Tommerup et al, 1981) . In the concentration range from 10-7 to 10-6 M, methotrexate, 5-fluoro-2'-deoxyuridine and fluorouracil also act as reversible S phase inhibitors, so with the traditional synchronization techniques some fragile sites may be unmasked as a side effect of the culture and banding procedures. The 
